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AMENDMENTS TO THE CLAIMS - 

The following listing of claims replaces all prior listings, and all prior versions, 
of claims in the application. 
LISTING QF CLAIMS- 

1 . (currently amended) A perpendicular magnetic recording medium 
comprising a soft magnetic underiayer and a perpendicular recording layer which are 
deposited in this order over a substrate, 

said soft magnetic underiayer consisting of a first soft magnetic layer, a 
domain control layer which includes at -leasi -consistina of a n anti-ferromagnetic layer, 
and a second soft magnetic layer in this order from said substrate, 

wherein the energy of the exchange bias field Hex2 which is applied to said 
second soft magnetic layer is larger than the energy of the exchange bias field Hex1 
which is applied to said first soft magnetic layer, and 

wherein, in a magnetization curve of said soft magnetic underiayer, measured 
when a magnetic field Is applied in a radial direction of the substrate, a 
magnetization reversal slope occurs at a shift toward a positive direction of energy of 
the magnetic field and coercivity He of the soft magnetic underiayer. which is 
obtained from the magnetization curve, is smaller than the energy of the exchange 
bias field (which corresponds to the shift quantity) Hex. 

2. (previously presented) The perpendicular magnetic recording medium as 
recited in claim 1 , wherein a ratio of said first soft magnetic layer thickness d1 to said 
second soft magnetic layer thickness d2, d1/d2, falls within a range of 0.3 to 1.5. 
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3. (original) The perpendicular magnetic recording medium as recited in 
claim 1 , wherein said anti-ferromagnetic layer thickness is between 5 nm and 40 nm. 

4. (original) The perpendicular magnetic recording medium as recited in 
daim 1 , wherein at least one of said first soft magnetic layer and said second soft 
magnetic layer is made of a crystalline material. 

5. (currently amended) The perpendicular magnetic recording medium as 
recited in claim 4 t wh e r e in said domain contro l lay e r includ e s on e or two 
ferromagnetic layers and oa i d two fcrromog fia tiG lay e rs are form e d I 
ant i ferromagnetic l ay e r and the first soft magnotio l ayor and botwo e n said arrti 

ofajerromagnetlc layer is-formed between and directly adjacent said anti- 
ferromagnetic layer and the first soft magnetic layer A or between and directly 
adjacent the anti-ferro maanetic faver and t he second soft magnetic layer. 

6. (previously presented) The perpendicular magnetic recording medium as 
recited in claim 1, wherein said first soft magnetic layer Is made of an amorphous 
material. 

7. (currently amended) The perpendicular magnetic recording medium as 
recited in claim 6, w her ei n sai d doma i n control lay e r Includ e s f urther consisting of a 
soft magnetic seed layer for controlling the orientation of magnetization of said anti- 
ferromagnetic layer and said soft magnetic seed layer is-beingjormed between and 
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directly adjacent said first soft magnetic layer made of the amorphous material and 
said anti-ferromagnetic layer. 

8. (currently amended) The perpendicular magnetic recording medium as 
recited in claim 6, wftepsfo-s a i d doma i n controMay e r i nc lu des on e or two 
ferromagnotio layoro and paid two ferromagnot l€4 ayero aro formed -be twe e n said 
anti forromagn e tte layer and tho first coft magnetic lay e r and bctwoon pa i d anti 
ferromagnetic faypr and tho socond soft magnotic layor o r oaid one -further consisting 
oLferromagnetlc layer te-formed between and directly adjacent said anti- 
ferromagnetic layer and the first soft magnetic layer,, or between and directly 
adjacent the anti-ferromagnetic layer aryj the second soft magnetic layer. 

9. (original) The perpendicular magnetic recording medium as recited in 
claim 1, wherein both the first soft magnetic layer thickness d1 and the second soft 
magnetic layer thickness d2 are between 25 nm and 1 50 nm. 

10. (currently amended) A perpendicular magnetic recording medium 
comprising a soft magnetic underlayer and a perpendicular recording layer which are 
deposited in this order over a substrate, 

said soft magnetic underlayer consisting of comprising a first soft magnetic J 
layer, a domain control layer which includes at least an anti-ferromagnetic layer, and 
a second soft magnetic layer in this order from said substrate, 

wherein the energy of the exchange bias field Hex2 which is applied to said 
second magnetic layer is larger than the energy of the exchange bias field Hex1 
which is applied to said first soft magnetic layer, and 
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wherein, in a magnetization curve of said soft magnetic underlayer, measured 
when a magnetic field is applied in a radial direction of the substrate, a 
magnetization reversal slope occurs at a shift toward a positive direction of energy of 
the magnetic field and coercivity He of the soft magnetic underlayer, which is 
obtained from the magnetization curve, is smaller than the energy of the exchange 
bias field (which corresponds to the shift quantity) Hex. 

wherein said domain control layer further deludes one or two fer rom agnet i c 
laye rs a nd said two ferromagnetic l ayoro ar e formed botwoon caid antl fcrromagnot ie 
lay e r and th e first soft magnotte l a yer and botwoon said anti ferromagn e tic 
the se cond soft m a gnetic layor or -s a i d on e consists of a f erromagnetic layer is 
formed between and directfv adjacent s aid anti-ferromagnetic layer and the first soft 
magnetic layer, or between and directly adjacent the anti-ferromaanetic laver and thR 
second soft magnetic layer. 

11. (previously presented) The perpendicular magnetic recording medium as 
recited in claim 10 f wherein a ratio of said first soft magnetic layer thickness d1 to 
said second soft magnetic layer thickness d2 r d1/d2, falls within a range of 0.3 to 1 .5. 

12. (original) The perpendicular magnetic recording medium as recited in 
claim 10, wherein both the first soft magnetic layer thickness d1 and the second soft 
magnetic layer thickness d2 are between 25 nm and 150 nm. 

13. (previously presented) A magnetic recording/reproducing apparatus 
comprising the perpendicular magnetic recording medium recited in any of claims 1 
to 12, an actuator for rotating the perpendicular magnetic recording medium in a 
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recording direction, a magnetic head equipped with a read element and a write 
element, means for relatively moving the magnetic head with respect to said 
magnetic recording medium, and a read/write channel for inputting signals to said 
magnetic head and for recording output signals from the magnetic head, wherein the 
read element of said magnetic head Is composed of a high sensitivity element 
utilizing a magnetoresistive effect or a tunneling magnetoresistive effect. 

14. (new) The perpendicular magnetic recording medium as recited in claim 
4, further consisting of two ferromagnetic layers, wherein a first of said two 
ferromagnetic iayers is formed between and directly adjacent said anti-ferromagnetic 
layer and the first soft magnetic layer, and wherein a second of said two 
ferromagnetic Jayers is formed between and directly adjacent said anti-ferromagnetic 
layer and the second soft magnetic layer. 

15. (new) The perpendicular magnetic recording medium as recited in claim 
6, further consisting of two ferromagnetic layers, wherein a first of said two 
ferromagnetic layers is formed between and directly adjacent said anti-ferromagnetic 
layer and the first soft magnetic layer, and wherein a second of said two 
ferromagnetic layers is formed between and directly adjacent said anti-ferromagnetic 
layer and the second soft magnetic layer. 

16. (new) A perpendicular magnetic recording medium comprising a soft 
magnetic underiayer and a perpendicular recording layer which are deposited in this 
order over a substrate, 
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said soft magnetic underlayer comprising a first soft magnetic layer, a domain 
control layer, and a second soft magnetic layer in this order from said substrate, 

wherein the energy of the exchange bias field Hex2 which is applied to said 
second magnetic layer is larger than the energy of the exchange bias field Hex1 
which is applied to said first soft magnetic layer, and 

wherein, in a magnetization curve of said soft magnetic underlayer, measured 
when a magnetic field is applied in a radial direction of the substrate, a 
magnetization reversal slope occurs at a shift toward a positive direction of energy of 
the magnetic field and coercivity He of the soft magnetic underlayer, which is 
obtained from the magnetization curve, is smaller than the energy of the exchange 
bias field (which corresponds to the shift quantity) Hex. 

wherein said domain control layer consists of a first ferromagnetic layer 
formed directly adjacent the first soft magnetic layer, an anti-ferromagnetic layer 
formed directly adjacent the first ferromagnetic layer, and a second ferromagnetic 
layer formed between and directly adjacent said anti-ferromagnetic layer and the 
second soft magnetic layer. 
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